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Abstract 
 
Vast amount of multimedia especially in the cultural 
heritage domain needed a special data model to cater 
the need of both collection management and digital 
multimedia content. Multimedia database for cultural 
heritage application are currently active research 
activities, however limited research has been done in 
the local context. The intention of this research is to 
design a data model for multimedia database of 
cultural heritage artefact management as well as tries 
to fill the gap of cultural heritage dan multimedia 
database research in Malaysia. A multiple case studies 
is conducted to gather information and requirements 
from the local museums governing organizations. 
Information regarding the relevant guidelines, 
standards and reference models are also studied. The 
logical and physical data model for multimedia 
database of Malaysia cultural heritage artefacts 
management was designed. The data model employ a 
hybrid of museum metadata standard known as ISO 
21127:2006 or CIDOC Conceptual Reference Model 
(CRM) and multimedia database standards known as 
MPEG-7. 
 
 
1. Introduction 
 
The fact that the ever increasingly multimedia data 
which has been driven by the cheaper cost of 
computing technology as well as media capture devices 
is inevitable. As a consequence, multimedia database 
systems have emerged as an important research area for 
the storage, handling and retrieval of these vast 
multimedia data.  
Recent trend in the cultural heritage sector is 
creating digital collections of cultural heritage 
artefacts. Digital artefacts collection is known to be a 
new method of preserving cultural heritage. The idea of 
using digital artefacts collections for the cultural 
heritage artefacts is promoted by the fragility nature 
and space consuming characteristics of the physical 
artefacts. Digital artefacts collections may stores the 
artefacts permanently in the digital form (2D/3D 
images, graphics, audio, video or animation) for the 
purpose of preservation and archiving.  
 
Another advantage of digital cultural heritage 
artefacts collections is the dissemination for the 
purpose of research, education or tourism through 
portal and of course supported by multimedia database 
system for storage, retrieval and manipulation.  
 
The leverage of multimedia data, advantages of 
having cultural heritage artefacts in digital form (i.e. 
multimedia) and the need of multimedia database 
system for digital cultural heritage artefacts collection 
storage, management and dissemination motivate this 
research. Therefore, the aim of this research is to 
design a data model for multimedia database of cultural 
heritage artefacts management in Malaysia.  
 
2. Rationale 
 
There are finished and current active researches in 
cultural heritage information system especially in 
Europe where proposes a better handling of cultural 
heritage artefact data such as 3D MURALE [1], 
eCHASE [2], BRICKS [3] and many more. However, 
limited research and development is being done in 
Malaysia. Multimedia database system is necessary to 
support the ever increasing number of digital cultural 
heritage artefacts collections. The problem is, even 
though cultural heritage artefacts are currently being 
Proceedings of the 4th International Conference on                                                                   17th – 19th November 2008   
Information Technology and Multimedia at UNITEN (ICIMU’ 2008), Malaysia 
 
 608 
actively digitized, to date no multimedia database 
system has been implemented for the storage, 
management and preservation of these collections in 
Malaysia. Based on the stated problem, this research is 
done to study and design a data model for multimedia 
database of cultural heritage management. 
 
3. Approach 
 
The design of this research can be divided into three 
stages; data collections, analysis and results (refer to 
Figure 1). 
 
 
 
Figure 1: Research Design 
 
3.1. Data Collections 
 
In the first stage, the study is started from literature 
review as the preliminary study and secondary data 
collection. As a result, design pattern, reference model 
and the architecture of database system is extracted in 
the form of data attributes and operations. This 
attributes will be used to formulate user requirement 
checklist in a form of functional and non-functional 
requirement and considered as secondary data. 
Interviews and document reviews has been done to 
gather and localized user requirements.  
 
Prior to the requirement gathering activities, the 
requirement checklist is formulated as a reference for 
the interviews using the Canadian Heritage Information 
Network (CHIN) guideline [4] and the mda 
SPECTRUM standard [5] as a guideline. Selected 
museums governing body in Malaysia includes national 
museum, states museum and private museum has been 
interviewed. The output from the interviews is the 
localized user requirements and considered as the 
primary data of the research (refer to Table 1). 
 
3.2. Analysis 
 
There are two part of work in analysis stage; 
analysis of user requirement and formulation of DBMS 
selection criteria. In the user requirement analysis, the 
localized requirements are analyzed by comparing it to 
the prior requirement checklist. The localized user 
requirement is then used to design the logical data 
model. Any new requirement which is differs from the 
secondary data, is translated first into use case diagram 
before designing the class diagram. The class diagram 
is developed using the secondary and primary data. The 
other part of analysis stage is the process of DBMS 
selection. The DBMS selection criteria are formulated 
using the database system architecture from the 
literature reviews for the purpose of designing the 
physical design of the multimedia database model. 
 
4. Result and Discussion 
 
The data model is generally developed based on the 
localized user requirements and analysis of the current 
reference model and metadata model used by cultural 
heritage community throughout the world.  
 
4.1. Localized Requirements 
 
The localized user requirements were gathered from 
a number of selected cultural heritage institutions in 
Malaysia. Interviews have been made to the 
responsible person of the institution who is in charge 
on dealing with cultural heritage data to identify 
localized requirements. Table 1 shows the functional 
requirements of each case study. Case Study 1 
represents Jabatan Muzium Malaysia, Case Study 2 
represents Perbadanan Muzium Melaka, Case Study 3 
represents Lembaga Muzium Selangor and Case Study 
4 represents Islamic Arts Museum Malaysia. These 
requirements are currently needed for current and 
future needs. The requirements from different museums 
are generally consistent with the formulated 
requirement checklist. Therefore, the requirements of 
museums in Malaysia are more or less is the same with 
museums in other part of the world. 
 
Table 1: Localized Requirements 
 609 
R
eq
u
ire
m
en
ts
 
O
bje
ct
 
En
tr
y 
A
cq
u
isi
tio
n
 
Lo
an
s 
In
 
&
 
O
u
t 
In
v
en
to
ry
 
Co
n
tr
o
l 
Lo
ca
tio
n
 
&
 
M
o
v
em
en
t  
Co
n
tr
o
l  
Ca
ta
lo
gu
in
g 
Co
n
se
rv
at
io
n
 
M
an
ag
em
en
t 
R
ig
ht
 
&
 
R
ep
ro
du
ct
io
n
 
R
isk
 
M
an
ag
em
en
t 
U
se
 
o
f C
o
lle
ct
io
n
 
&
 
Ex
hi
bi
tio
n
 
M
an
ag
em
en
t 
D
ea
cc
es
sio
n
 
&
 
D
isp
o
sa
l 
Case 
Study 
1 
           
Case 
Study 
2 
           
Case 
Study 
3 
           
Case 
Study 
4 
           
 
4.2. Cultural Heritage Reference Model 
 
The most prevalence and highly discussed metadata 
in the cultural heritage particularly museum community 
is CIDOC CRM. Though CIDOC CRM has already 
accepted as an ISO standard, there are still limitations. 
One of the limitations is unable to properly describe 
multimedia data. Therefore, research has been done by 
Hunter [8] to harmonize CIDOC CRM with other 
multimedia standard for example MPEG-7 to overcome 
these kinds of problems. From the analysis, the CIDOC 
CRM which is an ISO standard (ISO 21127:2006) is 
the major metadata standard and reference model 
developed specifically for and widely used in museums 
community, thus the implementation of CIDOC CRM 
in this thesis is significance.  
 
Furthermore, the interoperability capabilities of 
CIDOC CRM are suitable for information sharing 
between cultural heritage institutions particularly in 
Malaysia. Information sharing between cultural 
heritage institutions means collaboration and 
networking of database system to all cultural heritage 
artefact information where all cultural heritage 
institution shared information of their cultural heritage 
artefacts. This means one cultural heritage institution 
may access and retrieve another cultural heritage 
institution artefacts database and vice versa. This 
information sharing is needed for better information 
dissemination and enables wider access to cultural 
heritage artefacts information. Therefore, this data 
model may develop to become a framework of 
electronic cultural heritage information system for 
Malaysia context. 
 
4.3. Final Result 
 
Figure 2 shows the simplified version of the model 
where the attribute are hidden. In the proposed data 
model, the CIDOC CRM [6] and MPEG-7 [7] 
standards are applied together with the classes 
formulated from the user requirement analysis in 
accordance to [8]. The classes derived from the CRM 
are named with the E prefix and a number after it, (i.e. 
E39_Actor) while classes derived from MPEG-7 is 
named with the MPEG7 initial (i.e. MPEG7_Image).  
securityLevel user
institution
staff
E39actor
loanOut
E7activity
insuranceCompany
insurance
researcher
activityStatus
artefactOwner
E11modification E9move
E10transferOfCustody
storage
E45address
E53place
E8acquisition
research
E47spatialCoordinates
E46sectionDefinition
E78collection
exhibitionArtefact
exhibition
exhibitionType
E18physicalThing
E30right
artefactStatus
classification
E73informationObjectE36visualItem
E31document
E33linguisticObject multimediaContent
M7image
M7semanticProfile
M7stillRegion
M7ShapeDescM7colourDescM7textureDesc
Cultural Heritage Artefact Management
Multimedia Database
Figure 2: Data Model for Multimedia Database of 
Cultural Heritage Artefact Management 
There are two subsystems in the model: cultural 
heritage artefacts management and multimedia 
database. Both of the subsystem is proposed to be 
implemented separately using different DBMS 
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technology. The artefacts management subsystem may 
use any DBMS technology while the multimedia 
database subsystem may be deployed in either 
ORDBMS or OODBMS technology which supports 
multimedia storage. The main reason of hybrid 
implementation is because of most organizations 
currently implemented RDBMS technology where it is 
insufficient for multimedia data storage and handling. 
Therefore, a hybrid approach is needed in order to use 
current RDBMS for cultural heritage artefacts 
management subsystem while deploying the 
multimedia database subsystem using specialized 
DBMS technology. 
 
Generally, the data model was design in accordance 
to the localized requirements. Several CRM classes 
were identified as matching with the localized 
requirements were used in the data model while others 
are excluded. The MPEG-7 standard was adapted in 
the multimedia database subsystem especially to 
describe image descriptions. Hunter [8] model was 
used mainly for interconnecting cultural heritage 
artefacts management subsystem (CRM) with 
multimedia database subsystem (MPEG-7).  
 
5. Future Works 
 
There are several potential future works of this 
research. First of all, the full experiment of 
implementation in the real cultural heritage institution 
environment and using real data would be done. A 
prototype of an application that makes a full use of the 
designed data model would be created. Full 
experiments should be done to give clearer result of the 
successful rate of this model in term of performance, 
reliability, adaptability and so on. 
 
A thorough study and implementation of CIDOC 
CRM especially in information retrieval could also be 
executed. Furthermore, a thorough study of a 
multimedia retrieval system and the usage of CIDOC 
CRM where experiments can be conducted to all kind 
of multimedia retrieval systems to compare each 
technique.  
 
It could also be interesting and productive to locate 
and study an implementation of multimedia database 
system based on different DBMS such as OODBMS 
and perhaps the XML data definition language. 
Furthermore, different system approach such as open 
source could be explored. Open source is interesting 
features for non-profit organizations like museums. The 
low total cost of ownership of open source software 
should be considered in the first place. 
 
Last but not least, this model should be expanded to 
support intangible cultural heritage and other media 
such as audio, video and animation. This model could 
develop to become a framework of integrated cultural 
heritage information system where cultural heritage 
preservation and dissemination would mostly gain 
benefit. 
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